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REACTION OF GENITAL TISSUES OF THE FEMALE
MOUSE TO THE LOCAL APPLICATION
OF COLCHICINE*
W. LANE WILLIAMS, KATHRYN F. STEIN,t AND EDGAR ALLEN
The effects of parenterally administered colchicine upon normal
and malignant tissues are well known.6' 7 8 9, 10, 18 A considerable
number of studies have been concerned with the action of colchicine
upon genital tissues during normally occurring physiological states
as well as under several experimental conditions.' 2, 4, 5, 17 The
drugproduces, within an equivalent dose range, a similar effect upon
tissue culture preparations.11' 16 It has been reported that the prolif-
erating adult human vaginal epithelium reacts in the usual fashion
to colchicine applied in pessaries.14
Materils and methods
Fourteen young adult mice which had been spayed for 4 weeks were
injected with 50 I. U. of estrone in oil, and 20 to 28 hours later received
an intravaginal application of 0.1 mg. of colchicine in 0.05 cc. of distilled
water. The solution was administered by means of a Yale tuberculin syringe
with a "blunted" 22-gauge needle. Usually about 20 per cent of the fluid
applied was lost from the vagina at the external orifice. Animals treated in
this manner were killed at intervals of Y2, 2, 4, 6, 8, 10, and 24 hours after
the application of colchicine.
Two animals (spayed and estrogen-treated) received a first application of
colchicine 10 hours before being killed and a second 6 hours later.
In 3 spayed and estrogen-treated animals bilateral ligation of the utero-
cervical junction was performed and the same amount of colchicine (0.1 mg.
in normal saline) was injected into one uterine horn and 0.05 cc. of saline
into the other. In both instances the solutions were introduced by piercing
the wall of the uterus with a 25-gauge needle. These 3 animals were killed
4, 8, and 21 hours later.
One spayed, estrogen-treated animal received 0.05 cc. of water intra-
vaginally and another 0.1 mg. of urethane (in 0.05 cc. of water) in the
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same manner. Another spayed animal received the usual intravaginal appli-
cation of colchicine but without a previous injection of estrogen.
The estrogen-colchicine treatments were spaced so that the colchicine
would be acting in all instances during approximately the same period of
estrogen action. This could obviously not be exactly the same in every case
because of the range of the duration of the colchicine action (Y2 to 24 hours).
Mitotic activity was determined by making a complete count of all of the
mitoses in 10 alternating 8-micra sections through the same portion of the
vagina in each animal studied.
,Seven female mice at about the age of puberty received injections of
colchicine (aqueous solution) into one periovarian capsule, the other being
injected with a physiologically indifferent control solution.15 The ovaries
at this time contained rapidly growing follicles of various sizes and in some
instances corpora lutea at different stages of development. In some of these
animals growth of the follicles had been stimulated by systemic injections of
pituitary extracts rich in the F. S. H. factor. The colchicine solution was
often retained within the periovarian capsule for a considerable time and these
structures appeared distended at autopsy, 8X2 hours after injection. This
assured prolonged contact of the colchicine solution with the surface of the
ovary.
Observations
Throughout the first 8 hours of colchicine action the number of
mitoses of the dumped metaphase type increased. A definite effect
waspresentwithin 2 hourafterapplication ofthedrug. Theperiod
ofgreatest accumulation ofmitoses wasbetween 6 and 8 hours. After
the 8th hour the number of mitoses decreased. Subsequent to the
10th hour no further observations were made until the 24th hour,
since the purpose was to determine the periods of increasing accumu-
lations of mitoses. The chart showsthe range of the response to col-
chicine. The figures given are the total for the chronological period
represented in the chart. The findings are also shown in Table 1,
and in addition the location and type of mitotic figure are presented.
During the first 6 hours essentially all of the mitoses were of
the colchicine (clumped metaphase) type and were located in the
basal epithelial layers where the greater number of mitoses in the
growing vaginal epithelium usually occurs. The first cells with
which the drug made contact (those on the surface) at no time
reacted to the drug. After the 6th hour colchicine mitoses were also
present in the suprabasal epithelial layers, indicating that certain of
the "arrested" cells had been pushed toward the surface by the
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growth of underlying cells. The number of mitoses in this location
(non-basal) was greatest in the animals killed 10 hours after the
application of col-
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TABLE I
Number of
mitose*
To L_ __ 294
Location
98.7% basal
Type of mitosis
Clumped metaDhase
2 hours 950 95go basal Same
4 hours 1,451 90%o basal Same
6 hours 2,270 Same Same
8 hours 3,000 85%o basal Same
10 hours 2,600 70%o basal >2 Clumped metaphase.
Y2 Irregular or scattered
_________________ chromosomes.
24 hours 100 98% basal Very few of definite col-
chicine type. Many nor-
mal mitoses.
N
Interval of
colchicine
action
72 hour
* Totals derived from complete counts of the number of mitoses in 10 alternating
8-micra transverse sections of the vaginae of animals killed at each of the stated
intervals. Same figures are shown in the Chart.
843
,WV .YALE JOURNAL OF BIOLOGY AND MEDICINE
occurred subsequent to the 10th hour after the application of colchi-
cine was not the result of a diminution in the mitotic activity of the
vaginal epithelium. The colchicine which had been applied 10 hours
previously was exerting a lessened effect upon dividing cells. This
was demonstrated by the considerable augmentation in the number of
mitoses which followed an additional (second) application of colchi-
cine given 6 hours after the first one and thus 4 hours prior to the
death of the animals. The number of mitoses in the vaginal epithel-
ium of animals which had received a second application of colchicine
was approximately 40 per cent greater than in those which had been
subjected to only a single local treatment at 10 hours prior to
autopsy. Parenterally administered colchicine is apparently active
for a longer period of time than is the drug when applied locally.4
The animals in which colchicine had been allowed to act for 6 or
more hours showed extra-vaginal mitoses of the clumped metaphase
type. These mitoses were observed in the epithelium of the rectal
and uterine mucosa. These organs contained no colchicine mitoses
at >2, 2, 4, and 24-hour intervals after the application of the drug.
It is well knowathat certain substances are absorbed to a considerable
degree in the vagina with subsequent systemic effects.12 In no
instance did the mammary glands or urethrae show an effect.
In the 3 animals which received intra-uterine applications of col-
chicine, mitoses were limited to the epithelium of the uterine horn
to which the drug had been applied. It should be recalled that liga-
tion of the utero-cervical junction had been performed in each of
these 3 animals.
The spayed, non-estrogen-treated animal which received colchi-
cine intravaginally, as well as the 2 animals which received water
and urethane (intravaginally), showed no accentuation of mitotic
activity.
The ovaries whose periovarian capsules had been injected with
colchicine showed accumulations of mitoses in the peripheral 6 to 8
layers of cells, including the germinal epithelium. The medium-
sized and the large follicles situated in this area of the ovary showed
a further localization in the action of the drug. Significant accumu-
lations of mitoses were limited to the outer portions of these follicles.
The inner portions contained mitoses equivalent in number to those
present in like areas of the follicles of non-"colchicinized" control
ovaries. This type of response aids in the clarification of the action
of the drug in arresting mitosis.
844LOCAL ACTION OF COLCHICINE ON GENITAL TISSUES
Summary and conclusions
A. Subsequent to the intravaginal application of colchicine
(0.1 mg. in 0.05 cc. of distilled water) to young adult spayed mice
whose reproductive tracts were growing under the influence of pre-
viously administered estrogen (50 I. U. of estrone in oil, injected
subcutaneously) it was observed that:
(1) The colchicine action was localized in the vaginal epi-
thelium during the first 4 hours after application of the drug.
(2) After the 6th hour a few colchicine mitoses were present
in the epithelium of the uterus and rectum. This indicated absorp-
tion and a resultant slight systemic response. The urethrae and
mammary glands showed no effect.
(3) A definite mitotic response was elicited within >2 hour post
treatment; this increased during the following 8 hours and had
decreased slightly by the 10th. At 24 hours the colchicine effect was
for the most part absent. The decrease in the number of mitoses
which occurred at 10 hours after treatment could be prevented by
a second application of colchicine given 6 hours after the first. Such
a procedure caused a considerable augmentation in the number of
mitoses.
(4) The marked increase in the number of mitoses of the
colchicine type during the first 8 hours after treatment indicated
that as cells pass into a mitotic state they are "affected" by the drug.
(5) During the first 4 hours over 90 per cent of the divisions
were located in the areas of true cellular proliferation in the vagina,
that is, inthe basal epithelial layers.
(6) Apparently the drug has only transient effects, since no
atypical mitoses or cells were present at 24 hours after treatment.
(7) The intravaginal application of water and urethane to
estrogen-treated animals, as well as of colchicine to spayed non-
estrogen-treated animals had no demonstrable mitotic effect.
B. The intra-uterine application of the same amount of colchi-
cine (0.1 mg. in saline) produced a mitotic effect only in the uterine
hornto which the drug had been applied.
C. Arrest and accumulation of mitoses were restricted to the
6 or 8 peripheral layers (including the germinal epithelium) of
ovaries whose periovarian bursae had been injected with an aqueous
solution of colchicine. Local effects were further emphasized by
limitation of the mitotic response to the outer portions of medium
to large-sized follicles.
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